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ply, the rearing of coral larvae, the duration of the free-swimming stage, and the rate 
of growth. The conditions for the vigorous development of reef-forming species are 
indicated. 

A definition of a coral reef is proposed, and the necessity of distinguishing this 
type of structure from one composed primarily of calcareous algae is emphasized. An 
important section is devoted to varieties of limestone which frequently have been con- 
fused with coral-reef rock. These are oolitic limestones, shell sand, and limestones 
made chiefly of foraminiferal and bryozoan tests. Coral reefs are often associated 
with such deposits, but make up only a small fraction of the total mass. The distribu- 
tion of the existing reefs is discussed. The reef-forming species are divisible into 
two biogeographie groups, the Atlantic and the Indo-Pacific. In the early Tertiary, 
the reef faunas of both oceans were identical, but the development of a land bridge 
between North and South America during the middle and later Miocene caused the 
differentiation, which became complete by the Pliocene. 

The closing portion of the paper consists of a critical analysis of the important 
explanations of the origin of the reefs: (1) the Darwin-Dana subsidence theory; (2) 
the solution-erosion theory of Semper and Murray; (3) the still-stand theory; and (4), 
the glacial control theory. The solution-erosion theory is shown to be untenable, for 
solution is not important either in the lagoon or in the reef channels, and in the lagoon 
itself sedimentation predominates over erosion. The Darwin-Dana theory is discussed 
in detail especially with reference to the evidences of submergence. Vaughan con- 
cludes that "fringing reefs seem uniformly to have unconformable basal contacts," 
and that "they may form during either emergence or submergence" (p. 237). Bar- 
rier reefs and atolls develop on "antecedent flattish basements during and after sub- 
mergence. . . . This generalization applies to fossil as well as to living reefs" 
(p. 237). The supporting platforms are believed to have been formed by various 
processes prior to the appearance of the reefs and independently of coral agencies. 
The nature of these processes and the manner of submergence have no bearing upon 
the later growth of the reefs. The formation of atolls by progressive changes in sub- 
siding fringing reefs, as postulated by the Darwin-Dana theory, is theoretically pos- 
sible, but Vaughan does not believe that actual examples exist. 

The writer agrees with Daly that glacial controls have been of the utmost import- 
ance in the present development of the reefs. The supporting platforms, which are 
pre-Pleistocene in age, were subjected to certain modifications by marine abrasion dur- 
ing the lowered sea levels of the glacial period. In certain areas, as in the Fijis, in 
the Bahamas, and along (he Florida coast, reefs are growing on "coastal flats that have 
been brought below sea level by tilting" (p. 238). Prom this Vaughan infers that 
"general submergence because of deglaciation is concomitant with local crusta] 
deformation" (p. 237). 

Norman E. A. Hinds 

Secular Changes in Rainfall 

C. E. P. Brooks. The Secular Variation of Rainfall. Map. diagrs. Quart. Journ 
Moyal Meteorol. Soc, No. 191, Vol. 45, 1919, July, pp. 233-248 (discussion pp 
246-248). London. ' 

It has again and again been asserted that meteorological records present no evi- 
dence of secular changes in rainfall. In the present paper Mr. C. E. P. Brooks how- 
ever, vigorously attacks this idea. His method is to use departures of rainfall' from 
^ormal as one factor and the length of time before or after the central year of a given 
series of observations as the other factor. In this way it is possible to use the exact 
mathematical method of correlation coeflacients. Mr. Brooks has gone to the great 
labor of working out some two hundred of these coefficients. On this basis he has pre- 
pared a map of the world showing the general tendency of the rainfall during the 
period since observations are available. While there are many coefficients too small 
to be significant, there are enough large ones to indicate certain general tendencies 
The map shows: (1) a marked increase of rainfall in the main land mass of eastern 
Europe and northern and central Asia and a hint of the same thing in Canada- (2) 
a general decrease in low latitudes from about 40° N. to nearly the same latitude' in 
the southern hemisphere; and (3) a hint of increased rainfall in the far south Al- 
though the whole matter is still in its initial stages, Mr. Brooks seems to have demon- 
strated that opposite kinds of changes in rainfall are actually taking place in different 
parts of the world in cycles longer than any for which complete records are vet 
available. "^ 
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